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ODQGILOOOHDFKDWH
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$HUDWLRQDFFRXQWVIRURYHURIWKHWRWDOHQHUJ\VSHQGLQZDVWHZDWHUWUHDWPHQWSODQWVDQG
HYHQ ZLWK UHFHQW WHFKQLFDO LPSURYHPHQWV EXEEOH DHUDWLRQ FDQ RQO\ DFKLHYH  R[\JHQ
WUDQVIHUHIILFLHQF\'XHWRLQFUHDVLQJHQHUJ\FRVWVDQGLQFUHDVLQJUHJXODWRU\SUHVVXUHWKHUHLVD
VXEVWDQWLDO JURZLQJ LQWHUHVW LQ WKH DSSOLFDWLRQ RI GLIIXVLYH JDV WUDQVIHU PHPEUDQHV IRU
EXEEOHOHVV DHUDWLRQ 7KHVH PHPEUDQHV DYRLG WKH PDVV WUDQVIHU OLPLWDWLRQV DVVRFLDWHG ZLWK
EXEEOHOLTXLGLQWHUDFWLRQVDQGLQFUHDVHWKHJDVUHVLGHQFHWLPHZLWKLQWKHUHDFWRUDOORZLQJPRUH
RI WKH VXSSOLHG R[\JHQ WR EH WUDQVIHUUHG 8QOLNH FRQYHQWLRQDO PHPEUDQHV LQ ZDVWHZDWHU
WUHDWPHQW WKH FRQFHSW RI ELRIRXOLQJ LV QRW GLVFRXUDJHG DQG WKH UHVXOWDQW ELRILOP RQ WKH
PHPEUDQH SOD\V DQ DFWLYH UROH LQ WKH GHJUDGDWLRQ RI &2' DQG 1LWURJHQRXV FRQVWLWXHQWV LQ
ZDVWHZDWHU

/DQGILOOOHDFKDWHLVZDWHUZKLFKKDVSHUFRODWHGWKURXJKWKHZDVWHEHGLQDODQGILOODQGOHDFKHG
RUJDQLFV DQG QXWULHQWV IURP WKH VROLG ZDVWH 7KLV ZDVWHZDWHU PXVW EH WUHDWHG EHIRUH EHLQJ
GLVFKDUJHGWRDZDWHUFRXUVHWRSUHYHQWSROOXWLRQRIWKHUHFHLYLQJZDWHU7\SLFDOO\OHDFKDWHKDV
D KLJK DPPRQLD FRQFHQWUDWLRQ GXH WR WKH DQDHURELF GHJUDGDWLRQ ZKLFK WDNHV SODFH LQ WKH
ODQGILOO7KH0HPEUDQH$HUDWHG%LRILOP5HDFWRU0$%5LVLGHDOO\VXLWHGIRUWUHDWPHQWRIDKLJK
VWUHQJWK DPPRQLD ZDVWHZDWHU ILUVWO\ DV WR WKH VORZ JURZLQJ QLWULILHUV DUH DWWDFKHG WR WKH
PHPEUDQHVWKHUH LVQRQHHGRIDQH[WUDELRPDVVUHWHQWLRQRSHUDWLRQVHFRQGO\ WKHORFDWLRQRI
WKH QLWULI\LQJ RUJDQLVPV RQ WKHPHPEUDQH VXUIDFH DQG WKHLU KLJK R[\JHQ GHPDQG H[SORLW WKH
R[\JHQWUDQVIHUDGYDQWDJHVRIWKH0$%5:KLOHSUHYLRXVVWXGLHVKDYHUHSRUWHGRQWKH0$%5
IRUDPPRQLDQLWULILFDWLRQXVHRIWKH0$%5IRUWKHWUHDWPHQWRIOHDFKDWHKDVQRWSUHYLRXVO\EHHQ
XQGHUWDNHQ

$ OLWUH SLORW SODQW ILJXUHZDVFRQVWUXFWHG WR WUHDW OHDFKDWH IURP$UWKXUVWRZQ ODQGILOO&R
.LOGDUH,UHODQG7KHSLORWXVHVKROORZILEUH3'06PHPEUDQHVVXSSOLHGE\6LO3UR%URDGVWDLUV
8.ZKLFKKDYHDQLQWHUQDOGLDPHWHURIPDQGDQH[WHUQDOGLDPHWHURIҏPJLYLQJDZDOO
WKLFNQHVVRIҏPDQGDWRWDOVXUIDFHDUHDRIP3'06PHPEUDQHVZHUHFKRVHQIRUWKLV
DSSOLFDWLRQGXHWRWKHLUGXUDELOLW\HDVHRIVXSSO\DQGKLJKR[\JHQSHUPHDELOLW\,QFRQWUDVWWR
SRURXVPHPEUDQHV3'06GRHVQRWVXIIHUIURPSUREOHPVVXFKDVLQWUDPHPEUDQHZHWWLQJDQG
SRUH FORJJLQJ $OWKRXJK WKH VXUIDFH URXJKQHVV RI 3'06 LV TXLWH ORZ WKHUH KDYH EHHQ IHZ
UHSRUWV RI SRRU DGKHVLRQ RU ELRILOP IRUPDWLRQ RQ WKHVHPHPEUDQHV  7KH KROORZ ILEUHV ZHUH
SRWWHG LQ EXQFKHV RI  ILEUHV P ORQJ LQWR PP 39& SLSLQJ XVLQJ SRO\XUHWKDQH DV WKH
SRWWLQJDJHQW%XQFKHVZHUHWKHQDUUDQJHGLQFDVVHWWHVRIEXQFKHVDQGFDVVHWWHVZHUH
SODFHGLQWKHUHDFWRU7KHS+LVFRQWUROOHGYLDDIHHGEDFNORRSDQGPDLQWDLQHGEHWZHHQDQG
 ZLWK WKH DGGLWLRQ RI 6RGLXP +\GUR[LGH RU +\GURFKORULF DFLG ,QLWLDO 2[\JHQ 7UDQVIHU 5DWHV
275H[SHULPHQWVGHWHUPLQHGE\UHR[\JHQDWLRQWHVWJDYHUHVXOWVRIJ2PEDUGD\

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 
)LJXUH6FKHPDWLFRI3LORW5HDFWRU


,QLWLDOO\/LWUHVRI1LWULI\LQJVOXGJHZDVDGGHGIURPDQRWKHUQLWULI\LQJODEUHDFWRUDORQJZLWK
OLWUHVRIGLOXWHOHDFKDWHDQGUHFLUFXODWHGOLWUHVRIGLOXWHGOHDFKDWHZDVDGGHGWRWKHWDQN
HYHU\  GD\V $IWHU  ZHHNV ZKHQ VRPH ELRILOP ZDV YLVLEOH RQ WKH PHPEUDQH VXUIDFH D
FRQWLQXRXVIHHGRIGLOXWLRQRI OHDFKDWH7DEOHWRWKHUHDFWRUZDVVZLWFKHGRQ*UDGXDOO\
RYHUWKHQH[WZHHNVWKHORDGLQJUDWHWRWKHUHDFWRUZDVLQFUHDVHGLQFUHPHQWDOO\DQGWKHUDWH
RI UHDFWLRQ DOVR LQFUHDVHG ILJXUH   ,QLWLDOO\ WKH PHPEUDQHV ZHUH VXSSOLHG ZLWK DLU DW
P%DUJ$IWHUGD\VWKHR[\JHQWUDQVIHUHIILFLHQF\ZDVRYHUDQGWKHJDVVXSSO\WRWKH
PHPEUDQHV ZDV FKDQJHG IURP DLU DW P%DU WR R[\JHQ DW P%DU 7KLV GUDPDWLFDOO\
LQFUHDVHGWKHGLVVROYHGR[\JHQFRQFHQWUDWLRQLQWKHUHDFWRUDQGVXEVHTXHQWO\WKHORDGLQJUDWH
ZDVLQFUHDVHG7KURXJKRXWWKHH[SHULPHQWWKHR[\JHQWUDQVIHUUDWHZDVFRQWLQXRXVO\PRQLWRUHG
XVLQJWKHSUHVVXUHGURSPHWKRGGHVFULEHGLQ&DVH\HWDO$GGLWLRQDOO\DQLQVLWXPHWKRG
IRUGHWHUPLQLQJELRILOPWKLFNQHVVLVEHLQJXVHGXVLQJ$UJRQDVDQLQHUWWUDFHUJDV7KLVLVEHLQJ
FDUULHGRXWDFFRUGLQJWRWKHPHWKRGGHVFULEHGLQ3DWHQW$SSOLFDWLRQQR86$VWKH
$UJRQ LVXQUHDFWLYH LWVGLIIXVLRQDFURVVWKHPHPEUDQH LVKLQGHUHGE\WKHSUHVHQFHRIELRILOP
WKHUHE\ DOORZLQJ D UHODWLYH PHDVXUH RI ELRILOP WKLFNQHVV 7R GDWH D WKLFN ELRILOP KDV QRW
GHYHORSHG XQOLNH SUHYLRXV V\VWHPV ZLWK KHWHURWURSKLF ELRILOPV DQG QR FOHDQLQJ RI WKH
PHPEUDQHVXUIDFHKDVEHHQUHTXLUHG

&XUUHQWO\ WKH UHDFWRU LV UHPRYLQJ J 11+ P GD\ZKLFK LV FRPSDUDEOH ZLWK SUHYLRXVO\
UHSRUWHGV\VWHPV6\URQ	&DVH\EXWLWLVIRUHVHHQWKDWWKLVUDWHRIUHDFWLRQZLOOFRQWLQXH
WRLQFUHDVHZLWKWLPHDQGWKLFNHUELRILOPJURZWKDWKHRUHWLFDOPD[LPXPRIJ11+PGD\
LIDOORI WKHR[\JHQVXSSOLHG LVXVHG IRUR[LGDWLRQ WRQLWULWH7KHFXUUHQWSLORW LVRQHRI WKH IHZ
SLORWVFDOHVWXGLHVRID0$%53UHYLRXVDWWHPSWVKDYHHQFRXQWHUHGSUREOHPVZLWKWKHFRQWURORI
H[FHVVELRILOPUHVXOWLQJ LQFORJJLQJ LQ WKHPHPEUDQHPRGXOH  ,Q WKHSUHVHQWVWXG\WKHELRILOP
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FRQWURO VWUDWHJ\ LV DOORZLQJ WKH SLORW WR FRQWLQXH ZLWK VWDEOH SHUIRUPDQFH RYHU D SURORQJHG
SHULRG


)LJXUH1LWURJHQORDGLQJUDWHV$PPRQLDORDGLQJU$PPRQLDUHPRYDOUDWH{1LWULWH
SURGXFWLRQUDWH;1LWUDWHSURGXFWLRQUDWH

7KH SRWHQWLDO HQHUJ\ VDYLQJV RI EXEEOHOHVV DHUDWLRQ LV WKH PDLQ HFRQRPLF GULYHU IRU WKH
GHYHORSPHQW RI WKLV WHFKQRORJ\ 7KH UHGXFWLRQ LQ WKH EORZHU YROXPHWULF IORZUDWH DQG RXWSXW
SUHVVXUHZRXOGUHDOL]HVLJQLILFDQWRSHUDWLRQDOVDYLQJVRYHUWKHOLIHWLPHRIDOHDFKDWHWUHDWPHQW
V\VWHP $GGLWLRQDOO\ WKH VPDOOHU HTXLSPHQW UHTXLUHG ZRXOG RIIVHW VRPH RI WKH FDSLWDO FRVW RI
PHPEUDQHV $PPRQLD WUHDWPHQW DFFRXQWV IRU D FRQVLGHUDEOH R[\JHQ GHPDQG XS WR  LQ
VRPH PXQLFLSDO ZDVWHZDWHU WUHDWPHQW SODQWV WKH DELOLW\ WR WUHDW FRQFHQWUDWHG DPPRQLD ULFK
VWUHDPVGLUHFWO\ZLWKWKH0$%5ZLOODYRLGWKHVHUHWXUQLQJWRWKHKHDGZRUNVDQGUHVXOWLQVPDOOHU
PRUHHIILFLHQWZDVWHZDWHUWUHDWPHQWSODQWVZLWKDVLJQLILFDQWO\VPDOOHUHQYLURQPHQWDOLPSDFW$V
SDUWRI WKLV UHVHDUFKZHDUHDOVR LQYHVWLJDWLQJ WKHHFRQRPLFYLDELOLW\RID IXOOVFDOH UHDFWRU IRU
OHDFKDWHWUHDWPHQW
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